SANOCRYSIN and its complementary antituberculin serum have now been used in England by a limited number of observers for a little more than a year. We tried it on human patients because Danish workers had stated that with this drug they could arrest or cure tuberculosis when implanted experimentally in calves. The proof of such laboratory result with animals would compel clinicians to essay every possible means of adapting the treatment to human cases, Mollgaard's experiments on the calf have been criticized, but not, I think, refuted. I hope that we may hear more information this evening on that point, for it lies at the very heart of the whole matter.
CLINICAL EFFECTS OF ADMINISTRATION. The obvious clinical results of administering the drug, in a dose of i gr., followed three or four days later by 1 gr., may be briefly recapitulated. There is generally a little nausea, and the patient may vomit once or twice in the first few hours. Some complain of a persistent metallic taste in the mouth with dislike for food. There may be a slight headache. That is all, except in patients with active and wellvascularized tuberculous infections. In these the temperature rises; there is often an intense and widespread rash, scarlatiniform or morbilliform; there may be albuminuria with renal casts, but never any oedema or serious diminution of urine. The general reaction is not one of severe discomfort. But if the drug is pushed unduly there may suddenly develop alarming features, either of hyperpyrexia or of so-called " shock " with fall of temperature, a rapid and weak pulse, hurried breathing, and general collapse. Also, excessive dosage may lead to intense albuminuria, to persistent vomiting or diarrhcea, with complete distaste for food and rapid loss of weight. Most of these featiwes were ascribed -by the Danish physicians to the liberation of tubercle toxins from bacilli killed by the sanocrysin, and to combat them a special antituberculin serum was prepared. The features of the reaction as regards the rash, though not the albuminuria, do closely resemble those that were seen with large doses of tuberculin when that method of treatment was first introduced.
But whichever be the cause, whether the tubercle toxins or the ill-effects on the tissues of an excessive concentration of the gold salt, there is very real danger in an ill-regulated use of sanocrysin. There may be sudden or progressive exaggeration of the more serious symptoms of the tuberculous infection, or there may be a poisoning of the kidney, of the liver, and even of the skin, with a drug dermatitis that is quite distinct from the relatively transient rash. All these dangerous features are far more liable to arise in the sanocrysin treatment of tuberculous patients than in the use of salvarsan for syphilitic or other infections.
RESULTS OF TREATMENT.
I have treated only eleven cases. Four of these may be discarded, three being of glandular or bony infection and giving no special information, while the fourth was a patient in whom no diagnosis was ever made. That leaves only seven, and two of these died. This number is far too small to justify any sound conclusions being drawn and I can only submit the results of my own experience in the form of impressions.
In the first place, I think that the treatment has not done harm to any case under my care. This statement requires some amplification. There were two deaths during treatment of patients from whom the tissue analyses were made. The first was a hopeless case of tuberculous meningitis; the second was a patient with rapid and very extensive caseation-a "galloping " consumption of the lungs. Here one can only urge a personal judgment, that the patient was desperately ill before treatment was commenced, that he survived a month after the cessation of treatment, and that his downward progress did not seem to have been much influenced for the worse by the sanocrysin treatment.
There was a third case in which for many months I thought that harm had resulted. This was the first case treated in England. At that time the principle which we in London had received from the Danish work as a guide in our trials of the drug was that sanocrysin is bactericidal, but that the tubercle bacilli may soon become resistant to the drug. Therefore it was necessary to push the sanocrysin heavily at the outset and fight at once for victory, even at the cost of some distress to the patient. Grave reactions were to be countered by the use of the special antituberculin serum. It is likely that the acceptance of this principle led to some of the difficulties or disasters that at first were encountered in treatment.
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Latterly it has been the custom in Denmark and elsewhere to give smaller doses at longer intervals. Serum is then rarely needed, for the patient is not made ill by the reactions. Of course, it may be that this gentler procedure' is not the best way of advancing the cure, but at present one can only judge the problem clinically, for there are no tests available on the pathological side, by examination of the bloodserum or otherwise, which can serve to inform clinicians about the reactions which occur.
To return to the particular patient. She was a girl of 18, of very poor physique and with bilateral apical tuberculosis. During three months she remained in hospital under good routine treatment, yet with tubercle bacilli always present and no improvement. She was then treated heavily with 6 gr. of sanocrysin and with serum, for she had two dangerous collapse reactions. Subsequently she had incessant vomiting for a week, then anorexia and loss of weight. There was albuminuria to 1'5 per cent. On discharge from hospital she was still thin and ill, but she refused to go to a sanatorium and remained at home in a quite poor environment. But she improved steadily. She has now, a year after her treatment, put on a stone in weight. She is plump and well with neither cough nor bacilli in the sputum, and the pulmonary disease is completely arrested. Her urine is normal. My earlier impression was therefore mistaken and in her case the drug not only did no serious harm, but seems to have done good, for her prognosis was originally a poor one. In all subsequent cases I have used less intensive treatment, have rarely employed serum, and have seen no suggestion of harm as the result of giving sanocrysin, but, on the contrary, the treatment has seemed to coincide with a real improvement in each patient.
Is this a Specific Action? Secondly, the sanocrysin appeared to exercise a specific action on tissues infeeted by tuberculosis. This was suggested by an unusually inflammatory vascularization of the tuberculous areas in my two cases which were examined post mortem. In other pulmonary cases which did not die there was evidence of a focal reaction in some pain in the chest, slight dyspncoa, and often an increase for a while of adventitious auscultatory sounds. There was no proof of the tubercle bacilli being killed directly by the gold salt; but the inflammatory reaction in the tuberculous areas was attended by the escape into the circulation of toxins which produced general bodily reactions similar to those caused by large injections of tuberculin. Such general reactions were seen only in patients with active and well-vascularized tuberculous lesions. But the converse deduction-namely, that a well-marked reaction to sanocrysin is proof of an active tuberculous infection-cannot yet be made, for, so far as I am aware, no clinician has tested the drug in a sufficient variety of other diseases. I tried sanocrysin in one case of tuberculosis of the cervical glands, and in another of a tuberculous fistula from the shoulder-joint. There was no reaction at all and no benefit. The drug was not injected into the fistulous tract itself.
A satisfactory type of reaction occurred in a patient 18 years old, who had an acute and extensive infection of the left lung and less than two months' history of illness. On account of the apparently rapid spread of infection he was kept under preliminary observation in hospital for only teb days. An injection of 1 gr. after a preliminary i gr., caused a prolonged rise of temperature accompanied by a generalized rash. The rash recurred briefly with the next injection. There was no -albuminuria and no uncomfortable malaise. In all the patient received 4i gr. in two 1 Fournier and P. Mollaret (C. R. Acad. des Sciences, December 7, 1925, vol. clxxxi, p. 943) , have, at Levaditi's suggestion, used a gold salt apparently identical with sanocrysin in eighteen cases of human syphilis. Healing and inversion of the VWassermann reaction resulted with repeated doses of 1 grm., but these large doses produced serious general reactions in the patient; smaller doses of i to & grm. produced very little general effect but they did not control the lesions and they failed to affect the Wassermann reaction. months. His general condition improved rapidly after the third injection, his fever ceased, and the tubercle bacilli tended to disappear, while the cough and sputum became trifling. He went home, and two months later had gained 9 lb. in weight, while feeling active and taking long walks. Subsequently he was admitted to a sanatorium from which satisfactory reports of his progress have recently been received. I think that this case was an example of an exceptionally rapid abatement of what appeared to be a serious tuberculous infection.
My impression has been that the best results are seen in patients who react at first with sharp fever and rash. The next injection must then be delayed for a week after the fever reaction, or even much longer, so as to ensure that the following reaction shall be of a less severe character. If the injections are spaced widely enough, dangerous reactions and loss of weight can be avoided and there will never be more than a trifling albuminuria. The albuminuria is certainly related more to the total quantity of sanocrysin given and to the time intervals between doses, than it is to the severity of the reactions in fever and in rash.
Lastly, I wish to refer briefly to two cases of which some account has already been published. One was that of a girl, aged 20, with a localized collection of fluid in the lower abdomen reaching nearly to the umbilicus. The diagnosis of tuberculous peritonitis was not proved by opening the abdomen, but there was a history of pleurisy six years before, leaving persistent physical signs and changes in the X-ray appearance of the chest, and also of tuberculous peritonitis three years before. The patient was treated in hospital for three months without improvement. She was then given sanocrysin, 4i gr. in seventeen days. She reacted with fever and a rash.
At the end of the treatment the fluid had completely disappeared. Five months later there was nothing abnormal to be found on pelvic examination; she had put on more than a stone in weight and she has now returned to work. The diagnosis was reasonably certain and the striking feature of the case was the extremely rapid disappearance, in three weeks, of all physical signs in the abdomen simultaneously with sanocrysin treatment.
The other case was one of equally rapid improvement under sanocrysin, but in which the diagnosis of tuberculous infection was not firmly based. A boy aged 14 developed tuberculous glands in the neck. These were excised and the infection in them proved. He had also had enlargement of the hilum-glands in the chest. After the operation on the neck he developed signs of pulmonary infection. This continued and ultimately the X-rays showed a persistent area of consolidation in the right lower lobe. But there was no sputum and there were no tubercle bacilli in the stools.
The boy was under observation for four months in hospital, during which time fever persisted, and there was progressive loss of weight. When treatment with sanocrysin was commenced at the end of this time he was critically ill. He received 11 gr. in six days. There was a sharp pyrexial reaction and a rash. Soon after this his fever abated and finally ceased. He rapidly regained weight, ultimately putting on 2 st. The signs in the chest slowly lessened and three months after treatment the radiogram of the lung was almost normal.
The clinical history and, though this is rather begging the question, the reaction with fever and rash to sanocrysin, do suggest that the acute pulmonary infection was due to tubercle. In any case the treatment coincided with an extraordinarily rapid recovery in a patient who up till then had been gravely ill-so no harm was done.
CONCLUSIONS.
As I emphasized at the outset, the number of patients whom I have treated with sanocrysin is very small. They were selected as examples in whom any quick improvement of their diseased state would not have been expected under the ordinary routine of treatment. The prognosis of a tuberculous infection is hazardous, even for physicians with long and special clinical experience; and that I do not possess.
But in the cases that I have quoted the turn for the better occurred almost simultaneously with the treatment by sanocrysin; and though coincidences do occur in a most misleading fashion in practical medicine it seems to me unlikely that all these four should have been only chance coincidences. My own opinion is in full accord with that of Professor Faber, of Copenhagen, a physician of very wide clinical experience, who began the use of sanocrysin with perhaps a prejudice against it, but summed up his results in a statemnent that in sanocrysin he found a drug that produced more rapid improvement in pulmonary tuberculosis than could be obtained by any other method of treatment that he knew.
Professor LYLE CUMMINS, C.B., C.M.G., M.D.
So far between twenty-five and thirty cases have been, or are being, treated with sanocrysin in Wales, and a considerable amount of investigation on laboratory animals has been carried out. It is just a year since the work was begun, and it is possible, in some of our cases, to speak of the effects of a course of treatment several months after the patient had returned to normal life. It is possible, too, to express some preliminary views as to the types of case in which sanocrysin is likely to do good and of the types in which it is likely to do harm.
My colleague, Dr. Norman Tattersall, will be speaking of his cases at Neath, so I shall confine my remarks to a brief consideration of such of my own cases as have been followed up for several months after treatment or in which the patients have died.
Case I.-M. S., female, aged 20. Had to give up domestic service a year before treatment on account of " bad health." Had a serious hemorrhage eight months before treatment and has had several since. Admitted to Glan Ely Hospital on December 17, 1924. Cough troublesome. Sputum positive. Pleuritic pains left side. Temperature fairly steady but rises above normal (98.70 to 990) in evening. Disease practically confined to upper third of left lung and not advanced. Weight on January 20, 1925, was 9 st. 3 lb. 3 oz. A rote on prognosis made before treatment ran: " I regard ultimate prognosis as bad, though the immediate prognosis may perhaps be fairly good."
This girl received five doses of sanocrysin intravenously between January 28, 1925, and February 23, 1925 , amounting to 4'5 grm. She had rashes and pyrexial reactions and lost weight during treatment, but had no albuminuria. Cough and sputum disappeared (see Chart I), temperature became regular and weight was rapidly regained after the course of treatment. Left hospital on April 15, 1925, weighing 9 st. 13 lb., looking and feeling well; and went to North Wales Sanatorium.
At sanatorium, her weight rose to 11 st. (see Chart II) she did her " grading " successfully, then foolishly left the sanatorium after six weeks against advice and returned home in June, 1925. After-history.-She has now been over six months at home doing housework. Seen on January 5, 1926, she looks rosy and well, but admits that, latterly, she has felt tired on exertion and has had occasional morning cough and some pain in left side. There is no sputum; but weight has fallen to 9 st. 8 lb. 8 oz. Physical signs less than formerly-but, in view of lassitude, &c., I have advised a further course of sanocrysin.
Resqult.-In her case the result has been very good. The immediate change, even after only five doses, and the complete absence of sputum or of bhemorrhage during the ensuing year, even while at home and doing housework, are to be noted as remarkable.
Case II.-T. J., malc, aged 28. Occupation, tin works, since 14 years old. In full work until August, 1924, when he was obliged to give it up owing to pains in side and back and feeling ill. At that time there was not much cough but a little phlegm at odd times all day. In bed at home for twelve weeks and then admitted to Glan Ely Hospital on January 14, 1925. Highest known weight, 11 st. 7 lb., in clothes. On February 1, 1925, 10 st. 9 lb. 13 oz., without clothes. Sputum about 2 oz. per day and full of tubercle bacilli. Some cough at night. Short-winded, feels weak and looks pale and ill though well-nourished. Disease almost confined to the right lung, in which there are the physical signs of a cavity in the upper third; which is confirmed in the X-ray film. Temperature irregular, of low type, passing-990 F. at 6 p.m. several times a week. Between February 4, 1925, and March 16, 1925 . had six doses of sanocrysin, amounting to 5'3 grm. Lost weight during treatment, and had rashes and transitory albuminuria. 
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After treatment rapidly regained weight, and was up to 10 st. 9 lb. 4 oz. on April 30, 1925 (see Chart III). Was then sent to the South Wales Sanatorium. Sputum still present, tubercle bacilli very few. At the sanatorium, did well at first, and sputum became negative. In July, however, he appeared to relapse slightly, and sputum once more became positive. The patient was accordingly given two more doses (0 5 and 1 grm. sanocrysin) in July, the second dose being followed by persistent albuminuria. Since these doses, the patient has steadily gained weight, has reached top grade, and the sputum has continued free from bacilli (see Chart II). He is still at the sanatorium and still has albuminuria.
Case III.-A. J. J., male, aged 15. Collier's assistant. Stopped his work "underground" September, 1924, owing to lassitude and weakness. Referred by panel doctor to the tuberculosis officer, Dr. Melville Hiley. Sputum found positive. Admitted to Glan Ely Hospital in December, 1924. There is considerable disease, chiefly of the " productive " type, in upper half of right lung. The constitutional condition is very good.
Given five doses of sanocrysin, totalling 4'25 grm., between February 25, 1925, and March 30, 1925 . Lost weight during treatment, and had rashes and transitory albuminuria.
After treatment rapidly regained weight, sputum disappeared, and, refusing the sanatorium course advised, patient returned to work in a colliery in April, 1925. Although he felt quite equal to his work, and was actually gaining weight, his sputum returned, and was found to be positive in July. On advice of Dr. Melville Hiley, he returned to Glan Ely on September 29, 1925. Observed for some months, gained weight and lost cough, but sputum was found to be positive, with larger numbers of bacilli than before, on November 2, 1925. A further course of three doses of sanocrysin given between November 9, 1925, and December 2, 1925, totalled 2'25 grm. Since then patient has gained weight, feels well, is doing light work about the hospital, and is now proceeding to the South Wales Sanatorium for a period of graded work and observation.
Case IV.-Mrs. W., aged 24, married. Two children, twins, born 21 years before treatment started. Patient has never felt strong since the birth of the twins, but the lung trouble was only recognized three or four months ago. Cough troublesome. She is pale, weak, with very little sputum (1 dr. or less per diem), but this is heavily charged with tubercle bacilli.
Admitted to Glan Ely, February 14, 1925. Weight on admission 7 st. 2 lb. 11 oz. Temperature at first fluctuated considerably, even at rest; latterly steadier; but she has had a period of pyrexia with menstruation last week. Was put on " Row's Vaccine," two doses, with slight local and general reaction after each.
Physical Signs.-Dullness, and a few moist crepitations over right lung, upper two-thirds in front, and to just below spinous process of scapula behind. Dullness, bronchial breathing, and crepitations over upper half of left lung behind. X-ray film shows some loss of translucency at right apex, and a band of pleuro-pulmonaxry infiltration, corresponding to the line of the second rib in front. There is a glandular mass the size of a pigeon's egg at root of each lung, and a band of pleuro-pulmonary striation on right side, along the level of the sixth rib.
Patient given six injections of sanocrysin between May 22, 1925, and June 29, 1925, amounting to a total of 4'8 grm.
Had albuminuria, vomiting, temperature and a scarlatiniform rash after the second dose (1 grm.). Subsequent doses were well tolerated but patient felt weak and ill, and, after the sixth, declined further doses. A trace of albumin appeared in urine after the last dose and this became marked on July 6, disappearing on July 13, by which date the patient felt much better, was eating well and gaining weight, the sputum now much less in amount. By August 28 she weighed 8 st. 8 lb. 1 oz., felt quite well, had no cough, sputum or temperature; the X-ray film showed improvement and physical signs were less " moist." She declined to go to sanatorium, though urged to do so, and returned to household work at once.
Observed at intervals, she steadily gained in weight and general health, and reported on November 6, 1925, that she felt perfectly well and could do a day's household work and shopping without fatigue. Seen on December 14, 1925, she had caught a cold and was coughing but weight was still increasing. Seen again on January 5, 1926, she had lost 1 lb. 8 oz. in weight, and, though she looked and felt well, and reported cough better and sputum less, and though the physical signs on right side had quite cleared up, a sample of sputum proved to be positive. Have advised a fresh course of treatment.
So much for the favourable cases treated up to June, 1925. Turning now to the unfavourable cases, in spite of the risks known to attend the use of sanocrysin in advanced tuberculosis, I thought it well to give it a cautious trial in the toxic and progressive type of disease so common amongst adolescents and young adults in Wales. For this purpose, I selected two patients in whom the prognosis appeared quite hopeless, short of a therapeutic miracle, and, with the necessary consent, subjected them to treatment. Physical Signs.-Extensive disease throughout the whole of the left lung as indicated by r6les audible everywhere, while there is an area at base of the left lung in axillary line, where the signs suggest definite cavitation. The upper half of the right lung is also compromised. X-ray filnms show extensive " cotton wool " infiltration of left lung and upper third of right lung.
The patient when first examined by me was toxic and too ill to bear sanocrysin injections though anxious to have them. In the hope of obtaining a temporary improvement, the left lung was partially collapsed, and, after three refills at weekly intervals, he was decidedly better though the temperature was still irregular. A preliminary " diaplyte" course was now attempted, in the hope of raising his resistance, but even 01 c.c. of vaccine A lea to such a sharp reaction that this course was abandoned and it was decided to try sanocrysin in cautious doses.
Beginning with 0'25 grm. on May 6, 1925, the patient had five injections between that date and June 6, 1925; amounting to a total of 3W35 grm. There were severe pyrexial reactions, some rash and transitory albuminuria, the latter being marked after the final dose of 1 grni. on June 10, 1925.
A disagreeable feature was the appearance of aphthous ulcers on the tongue and cheeks, vomiting and loss of appetite. This patient appeared to derive no benefit from the injections and to experience much discomfort after them, so the treatment was dropped. The disease took its anticipated course and he died on August 15, 1925.
Case VI.-A. S., female aged 14. A child with a terribly bad faimily history, both father and mother having recently died of the disease. The patient has been in a home since July, 1924. Right and left upper lobes dull, and crepitations are audible over both. Temperature is of swinging type. The X-ray film shows extensive mischief at right apex and less extensive trouble at left. The lung-tissue appears to be breaking down at both apices.
This was a typically toxic case and the prognosis, on ordinary treatment, was regarded as hopeless. Three doses of sanocrysin were given, 0'25 grm. on June 8, 1925, 0-4 grm. on June 12, 1925, and 0 5 grin. on June 29, 1925. Each dose was accompanied with a dose of antituberculous serunm, to which, however, the patient showed a marked susceptibility. An abscess developed in the left buttock after the last serum injection and it had to be opened and drained. It healed well. As the treatm-ent was clearly of no use, it was discontinued after June 29, 1925. The disease took its anticipated course and the patient died on September 14, 1925. The only inference to be drawn from these two cases is that sanocrysin is useless at a certain stage in the rapidly progressive toxic type of tuberculosis.
These are the only two unfavourable cases in my own experience so far, but I now have some serious cases under treatment about whom it is too early to speak.
Of the cases treated by my colleagues in Wales, the majority have been dealt with by Dr. Norman Tattersall at Neath, who will be describing them himself.
Dr. Watson has treated four cases at the South Wales Sanatorium. One of these, an old sanatorium patient, in whom treatment was started in July, has had seven doses, amounting to 7T75 grm., which were well tolerated, and the patient, though showing no dramatic improvement, is rather better and his sputum has remained negative since the treatment, having been positive before it.
In the other three, the courses of injections were only completed in December. so that it is too early to speak of results yet, but Dr. Watson is not impressed so far. In all, the tubercle bacilli have diminished or disappeared from the sputum, and in two the X-ray films suggest improvement. In one case, however, the patient, after seven injections, amounting to 6'25 grm., developed on December 3 a serious skin condition which still persists and now resembles exfoliative dermatitis, causing much discomfort and loss of sleep to the patient.
Frandsen, of Copenhagen, speaks, in a recent paper (" Untersuchungen uber Goldausscheidung bei mit Sanocrysin behandelten Patienten mit Lungentuberkulose," Acta Tuberculosea Skandinavica, Vol. I, Fase. 3, 1925, p. 217) of "rare cases of universal dermatitis," so this phenomenon, though regarded as uncommon, appears to have been observed elsewhere. Frandsen thinks it may be due to metallic poisoning and this suggestion has also been made by Dr. Watson about the case in question.
This instance of general dermatitis, and the albuminuria in my Case II (T. J.) which arose after his-, second course of sanocrysin in July last and still persists, though without any apparent effect upon his health, which is excellent, constitute the only two serious complications which have occurred in cases observed by me; and I think that Dr. Tattersall will have one anomalous result to report.
Frandsen suggests that persistent albuminuria, too, may be a phenomenon of gold poisoning and this opinion is supported by his finding of traces of gold in the urine for as long as a month after a course of treatment. His final conclusion is as follows:
" It would appear that the albuminuria is the result of the working of the two factors: the harmful effect on the kidney tissue of the tuberculous process on the one hand and of the action of the metal on the other."
That the metallic action suffices, in itself, to produce albuminuria is, however, clear from the experiments on normal dogs carried out by K. Lucille McCluskey and Lillian Eichelberger (Amer. Rev. of Tub., Vol. XII, No. 4, December, 1925, p. 329), who find that "albumin, varying in amounts from a trace to 1'2 grm. per litre, was observed in all cases (of normal dogs dosed with sanocrysin intravenously). The albuminuria increased with increased dosage and lasted for a period from four to ten days with subsequent reappearance." These workers, too, found that gold was to be detected in the urine for considerable periods after the injections, in one case up to the thirty-fifth day. It is clear from these experiments that there is a danger of a " cumulative effect " when using sanocrysin and that the greatest care is necessary in dosage. It suggests itself to me that it may ultimately prove advisable to limit the initial course to five or six injections and to give a subsequent course of three or four more after an interval of two or three months. It is to be hoped, too, that some simple test for detecting traces of gold in the urine, capable of application as a routine measure in the clinical laboratory, may soon be available, as it is of the greatest importance to be sure that a sufficient percentage of the gold administered is being excreted.
In the meantime, it would seem prudent to avoid giving a further dose until all the effects of the last dose, such as rash, pyrexia, albuminuria, diarrhoea or sore mouth, have quite disappeared. It may prove possible to reduce the dosage below that originally recommended by the Danish workers, but it must be remembered that we are aiming at a definite bactericidal effect and that our efforts are likely to be the more successful the greater the concentration of the bactericidal substance in the blood. By a careful selection of cases and by a prudent spaciny of the doses, the necessary compromise between efficiency and safety is most likely to be arrived at.
Returning, for a moment, to the four " favourable cases" treated six or more months ago: the most remarkable feature about them is the dramatic and rapid improvement in each of them after a short course of sanocrysin. In three of them the sputum disappeared, and in all of them it b-ecame negative for tubercle bacilli. All of them became free from cough, pyrexia if present, and lassitude. All, after a loss of weight during the treatment, got back to, or outstripped, their highest known weight, after the sanocrysin course. On the other hand, in three, after return to work and at intervals varying from four to five months after cessation of treatment, the sputum returned and became positive; while the fourth, though still free from sputum, is showing signs of a return of active disease. It should be added, however, that none of the patients received more than a short course of injections and it is noteworthy that the two who have had a second course of injections appear, so far, to have done well. It can, I think, be claimed that, in these cases, the sanocrysin led to rapid improvement and that this favourable change, though not permanent, was maintained for several months after the course of treatment.
It is claimed by Mollgaard that sanocrysin acts by causing the destruction of tubercle bacilli in the infected body. Let us consider, for a moment, whether our experiences to date throw any light upon this point. The results of periodic sputum examination before, during and after treatment, afford strong support to Mollgaard's claim. In every case so far studied, there has been a diminution in the number of bacilli in the sputum, while, in most of the cases, the bacilli have completely disappeared. In addition, in two cases in which the sputum again became positive some months after treatment, a further course has led in one case to a persistently negative sputum and in the other to a disappearance of all sputum.
My experiments upon rabbits have shown clearly that animals treated with sanocrysin survive for weeks after the death of the untreated controls; also that, in the lungs of the treated animals, when killed for examination, the tuberculous lesions, when present at all, are of a more chronic type and far less extensive than the lesions found in the lungs of the untreated controls.
It cannot be claimed that sanocrysin, in the doses tolerated, is capable of completely sterilizing the tuberculous lesions of infected animals or human beings, but it may be regarded as proved that, either by direct bactericidal action or, more likely, through some less direct action in co-operation with the bactericidal powers of the body cells, intravenous injections of sanocrysin lead to a marked limitation of the activity of the tuberculous processes in the lungs and other organs, placing the subject in a much more favourable position for ultimate recovery.
There seems every reason to think that we shall find sanocrysin, judiciously used, a valuable means for raising the less advanced type of "hospital " case up to the " sanatorium " level, and, perhaps, for the actual cure of a proportion of the cases of more favourable clinical type.
Dr. N. TATTERSALL.
I have now used sanocrysin in ten cases of pulmonary tuberculosis, in four of which a full course of injections has not yet been completed. The present communication deals mainly with the six cases in which one course of treatment has been completed and only refers briefly to those patients who are still under treatment.
TYPE OF CASE. So far no attempt has been made to treat the acutely ill, febrile case. The cases under review were all definite cases of pulmonary tuberculosis, with tubercle bacilli in the sputum, and definite physical signs which would bring them into the second or third group of the Turban-Gerhardt classification. They were all more or less afebrile when at rest, but none were so far improved as to be considered suitable for ordinary sanatorium treatment. They were hospital rather than sanatorium cases. Three were of the chronic, proliferative type with evidence of fibrous changes, three were of a more recent and exudative type. DOSAGE AND EFFECTS. Injections were given intravenously at intervals of about a week, an initial dose of 05 grm. being followed by four to eight doses of 1 0 grm.
Reactions were frequently severe, especially after the second and third doses.
In a typical case the first dose may only cause a small rise of temperature lasting some twenty-four hours. The second dose may lead to a severe reaction with a rise of temperature to '103'F. or more, within twelve hours, gradually falling to normal in three to eight days.
Complications.-Nausea and vomiting have occurred in most cases, coming on within a few hours or even a few minutes of an injection.
Rashes have occurred in six out of nine cases, most often within a few days of the second dose, the whole body being smothered in a morbilliform eruption.
Albuminuria supervened in five out of nine cases, but has never been prolonged more than a week, and appears to be checked if serum is given as soon as it appears.
Abdominal Pain and Diarrhcea occur frequently, and were observed in five out of nine cases.
Loss of Appetite is very marked in the later stages of treatment, but the appetite soon improves when the injections are stopped.
Ulceration of the Mouth occurred in four cases, and in two was very severe, the lips, tongue and buccal mucous membrane being covered with small sloughy ulcers.
Joint Pains were complained of in three out of nine cases but were never severe. Antitoxic Serum has only been given in those cases in which albuminuria occurred. It was given at once if any considerable quantity of albumin appeared in the urine, and in each case the albumin cleared up very rapidly. DETAILS OF CASES. Case I.-E. R., girl, aged 20. History of eighteen months ill-health, with periods of temporary improvement. Physical signs of disease of upper half of left lung, with numerous moist sounds, and recent pleurisy at left base. Slight signs at right apex. Was in hospital for six months before sanocrysin was given, with some general improvement, but there were frequent slight rises of temperature, and sputum remained at 14 to 18 oz. a week, always containing tubercle bacilli. Treated with five doses of sanocrysin in April and May, 1925, reactions moderate, rash and albuminuria. Sputum reduced to nit in six weeks, tubercle bacilli greatly reduced in numbers before sputum ceased. Lost 14 lb. in weight during treatment, but regained it and more in two months. Remained free from sputum for six months; since then there has been a slight return, with tubercle bacilli present. Physical signs distinctly improved, and X-rays taken before and after, show very marked clearing, the pleural opacity at the left base having almost disappeared, and the fluffy shadows in the upper half of both lungs being replaced by sharply-defined small reticular shadows, suggesting rapidly progressing fibrous changes.
Case September, 1925. Sputum was reduced in six weeks to 3 to 4 oz. Lost a stone in weight, but has regained it since. Temperature became quite even. Tubercle bacilli were greatly reduced, but have not disappeared. During the last two months the sputum has gradually increased almost to its former amount, and the temperature is becoming less settled. Physical signs have improved, especially as regards moist sounds. X-rays show marked clearing. This patient is still in hospital, and is to have a further course of treatment.
Case IV.-J. M., man, aged 31. Twelve months history. Disease ofthe greater part of the right lung, and slight on the left. Sputum 12 oz. a week, tubercle bacilli present. Temperature rather unsteady. Treated with seven doses of sanocrysin, August to October, 1925 . Sputum reduced to about half in six weeks. Tubercle bacilli disappeared after fourth dose, and have not been found in seven examinations since. Lost 5 lb. during treatment, regained since. Temperature has become quite normal. Moist sounds have almost entirely cleared up. X-rays do not show any marked change. Patient feels quite well, and has returned to work.
Case V.-L. F., boy, aged 18. Always weak chested, four months history of definite symptoms. Disease of upper half of both lungs of recent exudative type. Sputum 8 to 9 oz. a week, tubercle bacilli present. Frequent rises of temperature to 99 2°F. Treated with six doses of sanocrysin, August to September, 1925. Sputum rapidly decreased, falling to nil in fourteen weeks. Tubercle bacilli disappeared after second dose, and were not found in ten subsequent examinations. Gained 2 lb. during treatment, and a further 10 lb. since. Temperature became quite even, and remained so until he had a slight pleurisy, with effusion in December, which is rapidly clearing up. X-rays show very marked clearing, except for the recent pleurisy. This patient is still in hospital.
Case VI.-T. J., male, aged 31. History of over three years of very chronic disease, with several periods of hospital treatment. Signs of extensive disease of the greater part of both lungs, with excavation and fibrosis. Afebrile. Sputum about 16 oz. a week, tubercle bacilli present. Treated with nine doses of sanocrysin, August to September, 1925. Up to the eighth dose there was marked improvement, cough and sputum became much less, and the chest much drier on examination. The ninth dose produced the usual short reaction lasting only twelve hours. Two days later the temperature rose again, and remained irregularly raised for many weeks, swinging from 990 F. to 1020 F. There was marked anorexia, diarrhcea, and painful swelling of glands in the neck and iliac fossa. The patient felt very ill, and returned home at the end of October. He remained in bed for another two months, but is now improving, temperature becoming steady, and appetite good. Tubercle bacilli disappeared early in his treatment, and have not yet reappeared in the sputum. I am inclined to regard his severe symptoms, in the main, to be due to metallic poisoning with the gold salt.
The four cases still under treatment are all progressing favourably with similar reduction in sputum and loss of tubercle. bacilli from the sputum.
CONCLUSIONS.
From the study of the above cases my general impression is that in sanocrysin we have a substance which produces definite effects on cases of pulmonary tuberculosis, the most marked features being:
(1) A rapid fall in the amount of sputum.
(2) The disappearance of tubercle bacilli from the sputum, at least for considerable periods; when relapses occur it would appear probable that a further course of treatment would lead to further improvement.
(3) A clearing up of moist sounds in the chest, and X-ray changes which correspond to the clinical findings-both suggesting that areas of disease are undergoing rapid fibrous changes. These changes are much more rapid than are seen in other methods of treatment.
(4) An improvement more marked in the recent exudative type of disease than in the chronic proliferative type.
(5) A definite improvement in the temperature chart. Cases which, although not markedly febrile, show frequent rises to 99-99'60 F., with a large daily variation, rapidly develop an even temperature, with a greatly reduced daily swing.
Whether these results are temporary or permanent, only further experience can show, but I feel that the results so far obtained are so striking as to justify further trial.
Dr. GEOFFREY MARSHALL said that he did not think that, at this stage of the discussion, it was possible for Members to appreciate details of further individual cases. He would, therefore, confine himself to a general survey. In June he spent three weeks in Denmark, where he saw nearly 200 cases under treatment, in hospitals in Copenhagen and in sanatoria outside the city, and they bore out, considerably, Professor Elliott's experience in this country. Only one or two physicians there were still using the large initial doses which Secker introduced; smaller doses gave as good results, and there were not the disasters which follow the larger doses in a certain class of cases, namely, those with only a short tuberculous history. Sanocrysin was especially dangerous to those who had had the disease only a short time; the patients did not appear able to resist the reaction, probably because they had not yet had time to produce the antitoxin, if they were tuberculous toxins which were set free by the injection. In Denmark, the serum was being used more and more sparingly, though Secker was still using it in cases in which there were severe reactions. A number of the physicians considered that the serum was antitoxic, or at least did prevent the bad results of too high a dosage. He was shown the records of two patients who had died as the result of the injection of the serum, it being given prophylactically before the first dose of sanocrysin. The symptoms were not the ordinary ones of anaphylaxis. Patients said they dreaded the injections of serum more than they did those of the sanocrysin.
He had himself completed treatment in nine cases only-he only began it last August. He had not used serum, and-he had had no alarms. He had avoided giving the treatment in early cases of the disease. In Denmark he saw a patient with a simple tuberculous pleural effusion, in whom the third dose resulted in a very high pyrexia, a toxammia developed, and the patient had a pyopneumot-horax, which he did not think would have happened if he had not received the sanocrysin.
The first of his own cases was that of a child of 16 who had tuberculous pneumonia, and she did very well. At first the sputum was positive, but afterwards was negative, and the signs almost disappeared, the X-ray picture having become practically normal. (He exhibited on the table charts and skiagrams of this case and of the other eight cases.) The next patient had been treated by artificial pneumothorax two years, and then rapidly spreading disease appeared in the other lung. A prolonged course of treatment was given, only with slight improvement. The third case was that of another girl, aged 21, who had what he regarded as a tuberculous broncho-pneumonia, the greater part of one lung showing the typical mottled opacities in the skiagram, but tubercle bacilli were never found. in the sputum. She was apparently cured. The next case was that of a man with an eighteen months' history of the disease, with signs of extensive disetse in both lungs, and tuberculous laryngitis. The sputum was crowded with tubercle bacilli. He did well, in that his sputum became very much less, and the tuberculous laryngitis completely healed. He still had some bacilli in his sputum, but since going to the sanatorium pyrexia again developed. In some cases the number of tubercle bacilli in the sputum diminished amazingly, from 30 per field to 5 in 150 fields. Another case was not a tuberculous one, but a patient with infective endocarditis, and he treated it as a speculation; there was clubbing of the fingers and enlargement of the spleen, with a temperature ranging from 1000 to 1040, and this pyrexia had existed three months before treatment. Small doses caused no effect, therefore large doses were given, and they had an astonishing result on the temperature, which was brought down to normal, and though it did not stay at that longer than a few days after each dose, finally, by giving 2 grm. at a time, it was kept normal eight days. The treatment was not persisted in, as suppression of urine supervened. After a time the pyrexia re-commenced, though not to the same extent as before, and the spleen was no longer palpable. At this stage the patient discharged herself from hospital and went home and I have heard recently that her condition is unaltered.
Dr. F. R. G. HEAF said he had treated twenty-four cases with sanocrysin at the Warwickshire Sanatorium.
Four of these were at stage I, eleven at stage II, nine at stage III. In three of the latter the treatment had to be discontinued because of severe abdominal symptoms.
The doses given there differed somewhat from those used by other observers. At his sanatorium a beginning was made with very small doses indeed, i.e., 0'1 grm. increasing rapidly to 0O25, 0 5, then to 075, and then 1 grm., the last-named dose being given for a long period at weekly intervals until the sputum became negative. In practically every case the sputum had become negative, and in none of the patients lhad there been any severe reactions. He had brought for inspection the charts showing a peak temperature which resulted from this method of dosage. In the case demonstrated on the screen, giving the serum enabled a dose of 075 of a gram to be reached without any ill-effects, although previously she had been unable to tolerate 0.1 grm. The next temperature chart showed the type of chart which he liked, and which was obtained in practically every case; very little disturbance was caused to the patient, and he got about without difficulty. The next slide represented a case in which he produced artificial pneumothorax on the right side, and the patient became infected on the left side; now, after three months' treatment with sanocrysin, the disease was practically arrested on that side.
He felt that there was a scope for administration of sanocrysin in the cases which had a spread of the iDfection to the other side. His other cases showed clearing up under sanocrysin.
Sir ALMROTH WRIGHT, F.R.S. So far everyone who has participated in the discussion has kept out of sight the fact that sanocrysin instead of fulfilling what has been claimed for it has definitely disappointed expectation. Dr. M0llgaard has told us that he was furnishing us with a chemo-therapeutic remedy for tuberculosis-to wit, with an agent which would enter into destructive chemical combination with the tubercle bacillus. That means that it has been claimed for sanocrysin that it will attack and kill the tubercle bacillus in the organism in the same way as the arsenical preparations devised by Ehrlich attack and kill the spirochaetes of syphilis. And, again, in association with this it has been claimed, with respect to toxic effects which supervene upon the administration of sanocrysin, that these are to be referred to, or -at any rate should mainly be referred to, poisons, set free from the tubercle bacilli which the drug has destroyed. In other words we are to see in these toxic effects testimony to the tuberculo-bactericidal efficacy of sanocrysin.
Let me point out what consequences might have been expected to follow if that doctrine had been true. First of all, one might have expected all incipient and local tuberculosis-for example, that which we have in tuberculous glands-to have yielded to sanocrysin as rapidly and as completely as the primary lesions of syphilis yield to treatment by salvarsan. Further, it might reasonably have been expected that acute miliary tuberculosis and tuberculous septicsemia generally would have been as tractable to sanocrysin as are the so-called secondary developments of syphilis to salvarsan treatment, and that just as there was no question in syphilis of withholding the remedy because of the intensity of the infection, so also in tuberculosis tbe most severe cases would be regarded as those which called out most loudly for treatment. And again, just as there is in the treatment of syphilis by salvarsan no risk of lighting up and aggravating the infection by the exhibition of the drug, so also in the treatment of tuberculosis by sanocrysin there should have been no risk of aggravating and lighting up the infection.
The accounts of the clinical results as recorded by Drs. Mollgaard and Secker are utterly at variance with this. It seemed therefore, before everything else, urgent to probe the foundations of Dr. M0llgaard's treatment, and to aseertain; whether sanocrysin, when added directly to the blood and blood fluids, or when administered to patients in the doses prescribed by Dr. M0llgaard and Dr. Secker, did, in point of fact, enter into destructive chemical combination with the tubercle bacillus.
Convenient methods for settling this issue are, in fact, available.' Some of those present may remember that I have shown that when tubercle bacilli are implanted into blood or plasma, and when this blood or plasma is introduced into slide-cells and is then incubated for five or more days, the implanted bacilli develop into colonies which are readily visible under the low powers of the microscope and may even be visible to the naked eye. In the plasma clot these colonies can be directly stained by the Ziehl-Nielsen process. In the blood-clot they can be better seen when the hemoglobin has been first washed out by soaking the clot in water.
Given these methods, it is, as will be realized, a very simple matter, by taking a set of samples of plasma or blood implanted en masse with tubercle bacilli, and adding to these samples graduated doses of sanocrvsin, to ascertain whether the growth of the tubercle bacillus is arrested or impeded by sanocrysin. And obviously it is an equally simple matter to take a set of samples of plasma or blood from animals or patients before, and also after, the exhibition of sanocrysin, to implant these samples with tubercle bacilli, and to see whether the sanocrysin which has been administered exerts any inhibitory effect upon the growth of the tubercle bacilli.
And the interpretation of such experiments will be quite unambiguous. If a direct addition of sanocrysin to plasma in vitro fails to inhibit the growth of the tubercle bacillus we can conGlude that the drug as administered does not exert any noxious effect upon the bacillus; and if the plasma of patients and animals taken after the exhibition of sanocrysin furnishes as good a cultivation medium for the tubercle bacillus as plasma taken before the exhibition of the drug, we can conclude that sanocrysin introduced into the blood-stream is not there converted into a tuberculo-bactericidal agent. In the same way when we operate with blood to which sanocrysin has been added in vitro, or, as the case may be, in vivo, the results will definitely tell us whether the bactericidal powers of the blood as a whole are appreciably increased or diminished by this treatment.
The results of test-experiments made in the manner just indicated will be published in detail by my fellow-worker, Dr. Fry. The results in question show that the tubercle bacillus grows in plasma and blood which have received additions of sanocrysin equivalent to the largest doses which come into application in patients. Moreover, the tubercle bacillus grows in these bloods as luxuriantly as it does in normal plasma and blood. And, more than that, experiment shows that tubercle bacilli will still grow in plasma and blood to which sanocrysin has been added in doses twenty-fold greater than the largest dose employed in the organism. Further test experiments made with the plasma and blood of patients taken after the exhibition of a full dose (1 grm.) of sanocrysin show that the tubercle bacillus grows in such blood and plasma quite as readily as in the samples taken before treatment. The same thing holds true of blood derived from rabbits treated with a quantum of sanocrysin which is the equivalent of 3 grm. of the drug administered to man.
Finally, experiments carried out by my colleague and fellow-worker, Dr. A. Fleming, have shown that even very small additions of sanocrysin to blood notably impair the phagocytic efficiency of the leucocytes.
You will see from these results that the claim that sanocrysin acts as a chemotherapeutic remedy must be absolutely disallowed.
What we are therefore in effect here discussing is whether, when the important claim which was made for sanocrysin has been dismissed, anything else can be said for the treatment. It would seem from the clinical reports that we have heard that 1 Wright, Lancet, February 2, 1924, p. 218. in certain cases temporary constitutional benefit has been obtained; further, that the sputum, though first increased in quantity, has after a time in many cases been diminished, and that in many cases the sputum for a time becomes free from tubercle bacilli. And we have been shown also, in X-ray projections, that opacities-which are no doubt correlated with patches of consolidation in the lung-have been resolved under sanocrysin treatment. Over against this credit side of the account there is, as you know, though it has not been emphasized to-day, a heavy debit. The patient has to run very serious risks. And perhaps I may add to what has been said about these risks, that in one out of the very few cases of phthisis which I have seen treated by sanocrysin an acute tuberculous septicaemia supervened. a small quantum of the patient's blood obtairned at the post-mortem sufficing to convey tuberculous infection to a guinea-pig. Finally let me add this. Everything that we have here been talking of has, as the Germans in their language pregnantly say, been there before. It has all happened before in connexion with Koch's original tuberculin treatment of phthisis. We had there, as I am old enough to remember, the same intense constitutional disturbance with pyrexia. There was reported there also the increase and diminution of sputum, and in many cases also the temporary disappearance of the tubercle bacilli from the sputum. And again we had there resolution and air entry into portions of the lung which before had been quite consolidated (that we may, I think, take as the equivalent of the disappearance of opacities from the X-plates of patients treated by sanocrysin). And to return again to the debit side of the account, there was the frequent lighting up and aggravation of the infection and Virchow's report on the supervention of acute miliary tuberculosis in patients treated with the anti-tuberculous remedy.
On looking back upon these events with such further knowledge as we have now won, there is no longer any mystery in what occurred after Koch's tuberculin inoculations. Koch, by giving inordinate doses of tuberculin, was producing in his patients formidable auto-inoculations. In those who were able to stand up against these auto-inoculations temporary improvement was achieved, with increased air entry into consolidated portions of the lung and also primary increase and then diminution of sputum. In those who could not stand up against the formidable auto-inoculations the negative phase brought aggravation of the infection and in extreme cases acute miliary tuberculosis.
I would suggest to you that what happens in phthisical patients treated with sanocrysin is not fundamentally different from that. And let me add that I see in rabbit experiments such as those which were laid before us by Professor Cummins confirmation of this way of thinking. Given a non-virulent infection, such as a human tubercle infection in rabbits, it is not astonishing that an agent which produces auto-inoculations by chemical attack upon the tuberculous foci may, when chance happens to put into the hands of the experimenter the appropriate dosage, exert a favourable effect upon the course of the disease.
Dr. T. R. ELLIOTT (in reply), said that except for the remarks of Sir Almroth Wright there had been practically no adverse criticism of the method. One was not accustomed to think of Sir Almroth Wright standing as a pillar of any established church, but in this instance he seemed to be insisting on a rigid chemo-therapy, and saying that if a new treatment did not satisfy the requirements of that creed it must be rejected. But he (the speaker) did not feel that such an objection was directly applicable here. The drug might not be immediately bactericidal, even in the body; none the less it miglht have some therapeutic action, and it did appear to -cause a liberation of tubercle toxins.
The essential question was one of simple therapeutics. Was sanocrysin of any use at all, or was it only a golden will-o'-the-wisp that led to no secure ground ? Its MH-MED., THERAP. 2 * first introduction from Denmark was accompanied by strong evidence that it did good in experimentally infected animals, and such laboratory evidence had never been obtained with any other method of treatment. That evidence had not been contradicted, and indeed Professor Cummins' experiments on rabbits tended to support it. The position with regard to sanocrysin was at any rate very different from that which soon developed after. the introduction of the other remedy recently suggested for tuberculosis, namely, diaplyte antigen. In that instance, the first broad inquiry initiated by the Medical Research Council revealed no suggestion of benefit; and the animal results were soon found to be invalid. Since the last discussion on sanocrysin in that hall at the meeting of the National Association for the Prevention of Tuberculosis in July, 1925,1 there had been two steps forward. It had been shown that the drug could be given without serious danger, if proper care were used; and all those who had spoken that evening appeared now to have come to a clear impression that its effect was often beneficial.
Dr. GEORGE GRAHAM (Chairman) commented on Sir Almroth Wright's description of the tests to which he had subjected sanocrysin. Many substances, e.g., insulin, when tried in a test-tube, had no action, while in the body they were capable of causing profound changes.
